In the embroyological development, any deviation from physiological midgutrotation results in intestinal malrotation, which may further cause midgutvolulus or intestinal obstruction. It is predominantly a pediatric diagnosis; however, it may occur in adolescent or adult life. A case is presented here of a 17-year boy who came in Accident and Emergency Department, Abbasi Shaheed Hospital with complaint of intermittent and severe intensity pain in left upper quadrant of abdomen. Screening ultrasound abdomen was done, which was unremarkable; then he underwent Doppler evaluation of upper abdomen. Doppler ultrasound depicted abnormal vertical orientation of superior mesenteric vessels. He underwent barium enema, which revealed features of intestinal malrotation. He was further investigated with contrast-enhanced CT abdomen for complications, which confirmed the aforementioned abnormal orientation of superior mesenteric vessels and diagnosis of intestinal malrotation without any complication. In summary, any non-specific abdominal complaint with or without intestinal obstruction in an adolescent or adult patient should be investigated for the possibility of intestinal malrotation.
INTRODUCTION
Midgut malrotation is a medical condition that occurs during embryogenesis due to an abnormal intestinal rotation when it comes back to the abdominal cavity physiologically. The prevalence of intestinal malrotation is 1 in 500 live births in the pediatric population. It may present in adolescents and adults. Adult bowel malrotation is very unusual, with an incidence ranging between 0.0001 to 0.19%. 1, 2 Many individuals can live their entire lives without any symptoms, but the abnormally rotated bowel may turn into acute emergencies like midgut volvulus, internal hernias and intestinal obstruction.
Imaging investigations play a major role in the diagnosis of bowel malrotation. The standard method for diagnosing midgut malrotation is the upper gastrointestinal contrast series which depicts abnormal position of duodenum to the right of spine, small bowel on right and colon on the left side of abdomen. Computational tomography (CT) signs of midgut malrotation include reversed position of super mesenteric artery(SMA) and super mesenteric vein (SMV), the duodenojejunal junction to the right of the midline, the jejunum on the right and ileal loops on the left side of abdomen. 3 Normally on CT images, the SMV is positioned on the right side of the SMA.
In this case, the abnormal orientation of SMA and SMV was found on Doppler ultrasound of abdomen and diagnosis was confirmed on future imaging.
CASE REPORT
A 17-year boy, resident of Orangi Town, Karachi, presented in Emergency Department, Abbasi Shaheed Hospital with a history of intermittent pain in left upper quadrant of abdomen for seven days. Pain was of severe intensity and associated with nausea. No aggravating or relieving factors were identified. There were no recent changes in eating and bowel habits.
Clinical examination revealed unremarkable febrile and hemodynamic status. Abdomen was soft with noteworthy tenderness in the left hypochondrial quadrant and epigastrium.
Hematology and biochemistry were unremarkable. Screening ultrasound of the abdomen was done, which was unremarkable, too. Then he underwent Doppler ultrasound of superior mesenteric vessels. Doppler ultrasound of upper abdomen demonstrated the abnormal anterior location of SMV just in front of the SMA (Figure 1) .
He underwent barium enema, which revealed the duodenojejunal junction, jejunal loops on right side and ceacumon the left side of abdomen. He was further investigated with contrast-enhanced CT abdomen for complications. It showed failure of duodenojejenal junction to reach across midline towards left, the superior mesenteric vessels vertically oriented as vein being anterior in position to the SMA (Figure 2 ) and abnormal position of bowel loops, i.e. small intestine on the right and ceacum and large intestine on the left side of abdomen. These findings were consistent with partial midgut malrotation. No complications, like volvulus and ischemic bowel loops, were noted. The patient underwent surgery, Ladd's procedure was carried out, including division of abnormal peritoneal bands, mobilisation of bowel and widening of the mesentery. The recovery was uneventful.
DISCUSSION
Midgut malrotation occurs in about 1 in 500 newborns and presents in the first month of life. 4 A small number of patients may present later in life or may remain symptomless. 5 Partial intestinal abnormal rotation occurs due to failure of embryonic midgut to complete the physiological 270°r otation during intrauterine gestational period. 6 It occasionally presents in adults who are symptomless, and diagnosed incidentally. 6 The typical features of midgut malrotation can be identified by sonography, CT or upper gastrointestinal contrast series. 7 Diagnostic imaging modality of choice in pediatric patients is the upper gastrointestinal contrast study. 7 Upper gastrointestinal contrast series shows atypical proximal small intestine corkscrew appearance with duodenojejenal junction right to the midline. 8 In patients of malrotation, a contrast-enhanced CT scan of abdomen typically shows the SMV placed on the left or passes behind the SMA. 4 Colour Doppler ultrasound of the upper abdomen provides a similar finding. 9 Other CT findings include intestinal obstruction, engorgement of the mesenteric vessels, and abnormal position of small and large bowel. In this reported case, alongwith the typical features of an abnormal position of duodenojejenal junction to the right of spine, small intestinal loops in right and ceacum and large intestine in the left half of abdomen, vertical orientation of superior mesenteric vessels was noted as SMV was anterior in position to the SMA. However, no complications were noticed. This patient underwent surgery, the Ladds's procedure, including division of abnormal peritoneal bands, mobilisation of bowel and widening of mesentry. Prophylactic appendicectomy was also done to avoid mistakes in future for the pain of appendicitis in left Iliac fossa, as the normal anatomical positioning is not achieved in this surgical procedure.
Midgut malrotation may lead to potential life-threatening complications. Therefore, patients of adolescent or adult age with any non-specific symptoms of abdominal pain should be examined for abnormal malrotation of bowel loops and subsequently managed with early surgical treatment. 10 
